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@ The present invention relates to a cellular mobile 
radio system. Each cell includes a base station, a 
plurality of mobile stations and radio channels, for 
transmitted digital information between the base sta- 
tion and the mobile stations. IVIore precisely the 
invention concern a method and an arrangement for 
dynamically allocating time slots to connections on 
. the radio channels, in order to increase the capacity 
on the radio channels. The maximum number of 
simultaneous connections on the radio channels will 
be more than the available number of time slots per 
frame. 

When there are more connections established 
on a first and a second radio channel than time slots 
per frame, the connections share the available time 
slots in accordance with a detenriined multiframe 
time slot allocation scheme known to the base sta- 
tion and the mobile stations. 

The base station is selecting one of the time slot 
allocation schemes in dependence on the speech 
activity on. the two radio channels. Information on the 
multiframe time slot allocation scheme selected, is 
transmitted on the first radio channel, to the mobile 
stations, during guard spaces. 
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METHOD AND ARRANGEMENT FOR DYNAMICALLY ALLOCATING TIME SLOTS TO CONNECTIONS IN A 

DIGITAL MOBILE RADIO SYSTEM 



FIELD OF INVENTION 

The present invention is in the field of cellular 
mobile radio system operating with time multiplex- 
ing. The cells in the mobile radio system includes 
a base station, a plurality of mobile stations and 
radio channels for transmitting digital information 
between the base station and the mobile stations. 
More precisely the invention relates to a method 
and arrangement for dynamically allocating time 
slots In frames to connections, in order to increase 
the capacity of the system. 



BACKGROUND OF THE INVENTION 

An established connection t)etween a base sta- 
tion and a mobile station in a digital mobile system 
of today usually utilizes one time slot per frame for 
transmitting speech information from the base sta- 
tion to the mobile station on a first radio channel, 
and one time slot per frame for transmitting speech 
information in the opposit direction on a second 
radio channel. A specific time slot on the first and 
the second radio channel is therefore aJlocaited to 
the mobile station. Thus, the maximum number of 
simultaneous connections in this known system is 
the same as the number of time slots per frame on 
the radio channels. 

It is already known to increase the capacity on 
the radio channels so that the number of possible 
simultaneous connections can exceed the number 
of time slots. The idea is based on reusing time 
slots when the users are not speaking. The method 
has been used for trans ocean cables under names 
like TASI before. In these cases the technique has 
been used for achieving double capacity. Unfortu- 
nately, this goal, together with the way it was 
implemented has not giver the TASI-systems good 
reputation because they did not work in a good 
way. 

It is known that frames on radio channels, apart 
from time slots, also contains guard spaces. For 
example there can be a guard space between each 
time slot The guard spaces are used for avoiding 
the infonmation transmitted from the mobile sta- 
tions, completely or partially, overlapping each oth- 
er in the receiver of the base station. 



SUMMARY OF THE INVENTION 

The object of the present invention is 



achieve a digital mobile radio system in which the 
capacity may be increased, so that the maximum 
number of simultaneous connections on a radio, 
channel become more than the available number of 

5 time slots per frame, without the degradation in the 
speech quality being troublesome. 

This is accomplished by a method of dynam- 
ically allocating time slots in frames to connections 
in the digital mobile radio system comprising a 

TO base station, mobile stations and a first and a 
second radio channel. In brief the method com- 
prises the steps of: 

determining a plurality of multiframe time slot al- 
location schemes, for allocating time slots when the 

75 first and the second radio channels are used for 
more connections than time slots in a frame; 
If there are more established connections than 
available number of time slots on each channel 
then detecting the speech activity on each of the 

20 established connections from the base station to 
the mobile stations. 

selecting one of tifie time slot allocation schemes in 
dependence of the detected speech activity, 
transmitting from the base station on the first radio 
25 channel, during guard spaces, information on the 
multiframe time slot allocation scheme selected 
and, during time slots, speech information in accor- 
dance with the time slot allocation scheme se- 
lected, 

30 receiving the speech information in the mobile sta- 
tions in accordance with the time slot allocation 
scheme selected, 

and transmitting from the served mobile stations on 
the second radio channel speech information in 

35 accordance with the multiframe time slot allocation 
scheme determined by the information in the guard 
spaces of the first radio channel. 

For using the method the base station, among 
other tilings, comprises an apparatus for storing the 

40 multiframe time slot allocation schemes, a plurality 
of detection apparatus for detecting the speech 
activity towards the mobile stations and a switching 
apparatus for switching information to time slots in 
accordance witii a selected time slot scheme. The 

45 mobile stations, among other things, comprises an 
apparatus for storing the multiframe time slot al- 
location schemes, an apparatus for reading the 
information on the time slot allocation scheme se- 
lected, transmitted during the guard spaces, on the 

50 first radio channel and means for b-ansmitting, on 
tiie second radio channel, speech information in 
accordance with a time slot scheme selected in the 
base station. 

By using this metiiod on a system with three 
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time slots per radio channel the number of simulta- 
neous connections may be increased from three to 
four, almost without adding any hardware to the 
base station or the mobile stations. The speech 
degradation is so small that it will normally not be 
noticed by the users. Since this feature is software 
controlled and implemented it is intended as a tool 
available to the operator when he finds that the 
system load has achieved unacceptable levels, and 
no other means for increasing capacity can be 
implemented. 

THE DRAWINGS 

Fig 1 Illustrates a mobile radio system according 
to the invention. 

Fig 2 Illustrates a mobile station. 

Rg 3 Illustrates the different cases for the 

speech activity on four telephone lines. 

Rg 4 Illustrates some examples of multiframe 

time slot allocation schemes. 

BEST MODE FOR CARRYING OUT THE INVEN- 
TION 

Figure 1 illustrates a base station BS, four 
mobile stations MS1.MS2.MS3.MS* and two radio 
channels RCH1 .RCH2 in a cell in a cellular mobile 
radio system. The cellular mobile radio system 
comprises of many additional cells, not shown in 
the figure. Also illustrated in figure 1 is a mobile 
switching centre MSG connected to the base sta- 
tion BS by cables. The base station is responsible 
for the radio communication between the mobile 
stations and the base station. There is a first radio 
channel RCH1 for radio communication from the 
base station BS to the mobile stations MSi ,...MS* 
and a second radio channel RCH2 for radio com- 
munication from the mobile stations to the base 
station. The radio channels are used for digital 
communication and they are divided into time slots 
and the time slots are grouped in frames. 

The time slots are alloted to connections 
whereby multiple connections share a common ra- 
dio channel in time division multiplex. The radio 
channels RCH1.RCH2 have three time slots in each 
frame, the time slots are denoted TSi.TSa.TSs. 
Connections between the base station BS and the 

mobile station MSi MS* are established when 

the mobile stations are connected to any sub- 
scriber, mobile or permanent 

In known technique one time slot on each radio 
channel is usually used for one established con- 
nection between the base station and a mobile 
station. Thus, by using this known technique it is 
only possible to establish three simultaneous con- 
nections on the radio channels RCH1.RCH2. 



By a method of dynamically allocating time 
slots to connections the maximum number of si- 
multaneous connections on the radio channels 
RCH1.RCH2 will be increased, so tinat four simulta- 
5 neous connections may be established instead of 
three, the three time slots TSi.TS2,TS3 being used 

for the four mobile stations MSi MS*. When four 

connections are established for the four mobile • 
stations MSi,....,MSi they share the three time 
10 slots in accordance witti a determined multiframe 
time slot allocation scheme known to the base 
station and the mobile stations. The allocation of 
time slots is dependent on tiie speech activity on 
the connections. The method utilizes the fact that 
75 there is usually not active speech all the time on all 
four connections, due to speech pauses, silence 
periods and similar things encountered in normal 
speech. This time slot allocation schemes are only 
used when there are four simultaneous connections 
20 established, for communication towards and from 

the mobile stations MSi MS*. When there are 

three or less connections the slots are allocated 
permanently, one time slot fob each mobile station. 
A plurality of multiframe time slot allocation 
25 schemes will be determined for the first and the 
second radio channels. The basis of the schemes 
is the speech activity in the direction from the base 
station BS to the mobile stations for determining 
the allocation scheme for the first radio channel 
30 RCH1. This speech activity is monitered from the 
base station. In figure 3 a speech activity scheme 
is illustrated. There are sixteen different cases of 
speech activity towards the mobile station's. A one 
(1) denotes that tine user is speaking, a zero (0) 
35 denotes that he is not. In the first case there is 
speech activity on all of the four connections, in the 
second case there is speech activity on three of 
the four connections, there is speech activity to- 
wards the first, second and third mobile station 
40 MSi.MSa.MSa but no speech activity towards the 
fourth mobile station MS*. The other fourteen 
cases are illustrated in the same way in the 
scheme in figure 3. 

For each of the sixteen cases of speech activ- 
45 ity in direction towards the mobile stations, an 
assumption Is made of the speech activity In the 
opposit direction, from the mobile stations for de- 
termining the allocation scheme for the second 
radio- channel RCH2. For example, in case no. two, 
50 the user of mobile station no. four MS4 is probably 
speaking, in direction towards the base station. 

Thus, for each of these sixteen cases there will 
be a multiple frame time slot allocation scheme 
determined for both the first and the second radio 
55 channel. Figure 4 illustrates four different multi- 
frame time slot allocation schemes (hereinafter re- 
ferred to as allocation schemes) corresponding- to 
the speech activity cases no. 1.2.15,6. The alloca- 
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tion schemes are given a number, the same as the 
number of the corresponding case. 

In speech activity case number one there is 
speech detected on all four connections in direc- 
tion towards the mobile stations 
MSi,MS2.MS3,MS4. In this case the four connec- 
tions are allotted a time slot in turn on the first 
radio channel RCH1, so that the three time slots 
TSiTSa.TSs being equally allocated to the four 
connections. In the allocation scheme no. one for 
the first radio channel RCH1 this is illustrated. 
During frame no. one time slot number one TSi is 
allocated to the first connection 1 , time slot number 
two TS2 is allocated to the second connection 2 
and time slot number three TS3 is allocated to the 
third connection 3. During frame no. two, time slot 
no. one is allocated to the fourth connection 4. time 
slot no. two TS2 is allocated to the first connection 
1 and time slot number three TS3 is allocated to 
the second connection and so on. The numerals in 
this scheme denotes the number of tiie actual 
connection. The allocation scheme in the first case 
is repeated after four frames. An allocation scheme 
no. one. for the second radio channel RCH 2 is also 
illustrated in the figure.. Also in tiiis scheme the 
time slots are equally allocated to the four connec- 
tions during the four frames. 

In speech activity case no. two there Is speech 
activity only on three connections in the direction 
from the base station to the mobile stations. The 
number denoting a connection is identical with the 
number of the corresponding mobile station. There 
is speech detected towards mobile station no. one 
MSi, no. two MS2 and no. three MSa. There is no 
speech activity towards mobile station no. four 
MS*. In allocation scheme no. two for tiie first 
channel RCH1 the three time slots TS1.TS2.TS3 
are allocated to the first, second and third connec- 
tions 1,2,3. whereas the fourth connection not be- 
ing allotted any time slot becase there is no 
speech toward mobile station no. four MS*. For 
determining the allocation scheme no. two for the 
second radio channel there is an assumption that 
there is speech activity in the direction from the 
fourth mobile station MS*, this connection being 
alloted a ti'me slot in each frame on the second 
radio channel. The other three connections share 
the remaining two time slots equaJiy during three 
frames. The allocation scheme for the second case 
Is repeated after three frames. 

Speech activity case no. fifteen has no speech 
activity on the first, second and third connections, 
but there is speech activity on the fourth connec- 
tion. Thus, the speech activity in this case is the 
opposit to the speech activity in case no. two. 
Therefore the allocation scheme no. frftheen for the 
first radio channel is identical with the allocation 
scheme no. two for the second channel and the 



allocation scheme no. fiftheen for the second radio 
channel RCH2 is identical witii the allocation 
scheme no. two for the first channel. 

Speech activity case no. six illustrates an ex- 

5 ample when two users are speaking in the direction 
towards the mobile stations. Speech activity is de- 
tected on the first and the second connections. 
Thus, the first and the second time slots TSi TS2 
being allocated to these connections on the firs^ 

70 radio channel. The third time slot TS3 being al- 
located to ttie third connection during the first 
frame and to the fourth connection during the sec- 
ond frame. The scheme no. six is repeated after 
two frames. In the opposit direction, on the second 

;5 radio channel the third and fourth connection are 
allocated time slots during both frames, because 
the user of the mobile stations no, three and four 
MSa.MSi Is probably speaking. The user of the 
mobile stations no. one and two MSi,MS2 is prob- 

20 ably not speaking, and therefore the remaining time 
slot being shared between the first and the second 
connections on tiie second radio channel RCH2. 

In the same manner allocation schemes are 
determined for the remaining cases of speech ac- 

25 tivity. Thus, tiie principles of determining the al- 
location schemes is that, as far as possible allocate 
time slots to connections where speech Is going on 
and assume that if there is speech going on in one 
direction, there is no speech going on in the op- 

30 posit direction. By allocating 'time slots in accor- 
dance with this principles, illustrated in the exam- 
plified allocation schemes, the user of the connec- 
tions will hardly not notice the reduction in the 
quality of the transmitted speech, ft is possible to 

35 determine different allocation schemes on the 
same principles and still utilize the available time 
slots efficiently. 

As mentioned, the quality of the transmitted 
speech will go down by a small amount when tiie 

40 method is used. The worst case that can happen is 
when speech is detected on all four connections in 
the same direction. In this case each user will get 
3/4 of the time slot allocation he would normally 
get However, in this worst case an error correcting 

45 coding together with the allocation scheme design 
will provide a transmitted speech with reasonable 
quality by considering that this worst case would 
normally occur less tiian a second. It should here 
be noted that even if all four users have speech in 

50 the same direction for several seconds, all four 
connections will not have active speech ail the 
time, any way, due to speech pauses, silence 
periods and similar things encountered in normal 
speech. It Is this speech pauses and silence 

55 periods tiiat are denoted zero (0) in the speech 
activity scheme in figure 3. 

The speech activity in the direction towards the 
mobile staions MSi MS* is continously mon- 
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itored when there are lour connections established 
on the radio channels and during every frame there 
is a specific speech activity case detected, the 
time slots TSi.TSa.TSa being dynamically allocat- 
ed to the four connections in accordance with the 
allocation scheme corresponding to the detected 
case. 

The following description refer to figure 1 and 
2. After determining the allocation schemes for the 
first and the second channels RCH1,RCH2, the 
schemes are stored in a memory, in the base 
station BS and in the mobile stations MSi,....MS4. 
For example the memory can be a read only 
memomory ROM. There are sixteen different al- 
location schemes and each is identified by a 
unique four bit code. 

It Is not necessary to store all sixteen allocation 
schemes in the memory. Due to symmetry the 
number of schemes to be stored are reduced to 
eight For example allocation scheme no. two for 
the first radio channel RCH1 is identical with the 
allocation scheme no fifteen for the second radio 
channel RCH2 and vice versa, because the cor- 
responding speech cases are the inversion of each 
other. 

Each connection has an incoming telephone 
line 20 to the base station, and an outgoing tele- 
phone line 21 from the base station BS. These 
telephone lines 20.21 connects the base station BS 
to the mobile switching center MSG. so that the 
mobile stations MSi MS4 may establish connec- 
tions to other subscribers.From the base station BS 
the number of established connections using the 
first and the second radio channels is monitored by 
a central processor CP. The central processor CP 
receives information from the mobile switching cen- 
ter MSG about how many connections are estab- 
lished. If there are tour established connections on 
the radio channels RCH1,RCH2 then the central 
processor CP is monitoring the amount of informa- 
tion to be transmitted on these i.e. the speech 

activity, towards the mobile stations MSi MS4. 

The speech activity is detected by detection ap- 
paratus 22, one connected to each of the incoming 
telephone lines 20. The detection apparatus 22 are 
connected to the central processor CP, which for 
each frame selects one of the time slot allocation 
schemes in dependence of the detected speech 
activity case. The read only memory ROM where 
the allocation schemes are stored is connected to 
the central processor CP. 

The base station comprises switching equip- 
ment 23 for switching speech infonmation. incoming 
to the base, station 85, on the incoming telephone 
lines 20 to the time slots TSi.TSa.TSa on the first 
radio channel RCH 1 . The switching equipment 23 
is controlled by the central processor CP. the time 
slots TSi,TS2,TS3 being allocated to the four con- 



nections on the first radio channel RCHI in accor- 
dance with an allocation scheme selected by the 
central processor CP. Before the speech informa- 
tion reaches the switching equipment 23 it passes 
5 a speech coder 24, for digitalizing the speech 
information. 

For each frame, information about the actual 
multi frame time slot allocation scheme selected 
being transmitted from the base station on the first 

70 radio channel during guard spaces GS. Guard 
spaces on the first radio channel are not utilized for 
any other purpose but on the second radio channel 
the guard spaces are utilized for avoiding the 
speech information transmitted from the mobile 

15 stations overlapping each other in the base station. 
There are sixteen different allocation schemes and 
a bit code for identifying each of them comprises 
four digital bits. This four bit code tells the receiv- 
ing mobile stations about the actual allocation 

20 scheme for both the first and the second radio 
channel. The guard spaces in each frame transmit- 
ted on the first radio channel also comprises a two 
bit code which constitutes information about the 
number of the frame in the actual allocation 

25 scheme. Then the mobile station i<nows. for a re- 
ceived frame, which frame in the allocation 
scheme, for the moment selected, it corresponds 
to. The guard spaces in the first channel also 
comprises one bit, which tells the receiving mobile 

30 Stations whether the time slots are allocated to 
connections in accordance with an allocation 
scheme or not, i.e. whether there are four connec- 
tions on the radio channels or less. 

In known mobile radio systems the transmitted 

35 information, both speech information and control 
information, is protected by error correcting coding. 
Also this four bit code information about the actual 
multiframe time slot allocation scheme selected is 
protected by error correcting coding. For this pur- 
40 pose the guard spaces on the first radio channel 
also comprises a plurality of bits for error correct- 
ing coding. 

A transmitter T in the base station BS trans- 
mitts the Information in the guard spaces GS and 

45 in the time slots TS1.TS2.TS3 on the first radio 
channel RCH1. 

During the time slots TS1.TS2.TS3 speech in- 
formation is transmitted in accordance with a time 
slot allocation scheme selected If there are four 

50 connections established. If there are three or less 
connections established each of the established 
connections allots one time slot permanently. 

In figure 2 is illustrated a simplified scheme of 
one of the identical mobile stations. In the mobile 

55 stations MSi MS*, information on the allocation 

scheme selected is received in a receiver R. The 
mobile stations comprises a micro processor P for 
controlling the events in the mobile station. 
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When a transmitted frame is received In the 

mobile stations MSi MS4 the micro processor P 

in each mobile station reads the information in the 
guard spaces QS. If the information tells that there 
are four connections on the radio channels the 
micro processor P compare the four bit code in the 
guard spaces GS with the four bit codes in the 
read only memory ROM in the mobile station for 
identifying the time slot allocation scheme selected 
for this frame. When the allocation scheme se- 
lected Is identified, the micro processor P in each 
of the mobile stations controls its own station in 
accordance with the identified allocation scheme. 
All speech information in a received frame being 
stored in a switching apparatus 25 controlled by 
the mirco processor P. then the speech information 
intended for the user of one station, transmitted on 
a connection corresponding to this mobile station, 
being converted to audible sound. 

A transmitter T in each of the mobile stations 
transmits speech information from the user of the 

mobile stations MSi,. MS4. on the second radio 

channel. The speech information is transmitted in 
accordance with the multiframe time slot allocation 
scheme determined by identification of the four bit 
code in the guard spaces GS of the first radio 
channel RCH1. In the switching apparatus 25. the 
connections corresponding to the mobile stations 
are allotted time slots in accordance with the al- 
location scheme identified. The mobile station, 
among other things, also Includes a control unit 26, 
a telephone receiver 27 and a microphone 28. 

A receiver R in the base station 85 receives the 
speech information transmitted from the mobile 

stations MSi MS4 on the second radio channel 

RCH2. The central processor CP controls the 
svyitching equipment 23, so that the speech in- 
formation received is switched to tfie four outgoing 
telephone lines 21 in accordance with the allocation 
scheme selected. 

The central processor, as earlier mentioned, 
continously monitors the speech activity when 
there are four connections established. Most likely, 
the detected speech activity is changed often. As 
there are changes in speech activity the connec- 
tions are dynamically allocated to time slots by the 
central processor selecting different allocation 
scheme depending on the actual case of speech 
activity. 

By this method it is also possible to increase 
the capacity on radio channels comprising for ex- 
ample four or six time slots per frame. The capac- 
ity may be increased from four to five connections 
or from six to eight connections. Allocation 
schemes must be determined for the actual radio 
channels. To be sure to avoid the problems en- 
countered in the past it is suitable to increase the 
capacity about 25%. thus the transmitted speech 



quality will be reasonable. 



Claims 

5 

1 . A method of dynamically allocating time slots in 
frames on radio channels to connections in a cel- 
lular mobile radio system comprising base stations, 
mobile stations and radio channels, the method 

TO comprising the steps of: 

dividing a first and a second radio channel into 
time slots grouped in frames of equal length; 
determining a plurality of multiframe time slot al- 
location schemes for the first and second radio 

15 channels; 

monitoring the number of established connections 
at a serving base station and comparing with the 
available number of time slots; 
monitoring the amount of information to be trans- 

20 mitted on established connections from the serving 
base station; 

selecting one of the time slot allocation schemes 
for the first and second radio channels in depen* 
dence upon the monitored number of established 

25 connections in relation to the available number of 
time slots and the monitored amount of information; 
transmitting from the serving base station in guard 
spaces of the first channel information on the mul- 
tiframe time slot allocation scheme selected for the 

30 first and second radio channels; 

transmitting from the serving base station informa- 
tion on more connections than the time slots in a 
frame to served mobile stations on the first radio 
channel, the time slots being allotted to the con- 

35 nections in accordance with the multiframe alloca- 
tion scheme selected; 

receiving in served mobile stations radio signals 
transmitted by the serving base station in the guard 
space of the first radio channel; and 

40 transmitting from the served mobile stations radio 
signals on the second radio channel, whereby the 
speech information is transmitted from the mobile 
stations in accordance with the multiframe time slot 
allocation scheme detemined by the information in 

45 tiie guard spaces of the first radio channel. 

2, A method of dynamically allocating time slots in 
frames on radio channels to connections in a cel- 
lular mobile radio system- comprising a base sta- 
tion, mobile stations, a first radio channel for trans- 

50 mitting speech information from the base station to 
the mobile stations and a second radio channel for 
transmitting speech information from the mobile 
stations to the base station, the radio channels 
being divided Into frames of equal length and the 

55 frames being divided into time slots, the method 
comprising the steps of: 

determining a plurality of multiframe time slot al- 
location schemes, for allocating time slots when the 
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first and second radio channels are used for more 
connections than time slots in a frame, the time 
slot allocation schemes including time slot alloca- 
tion for the first and the second radio channels; 
monitoring the number of established connections 
using the first and second radio channels at the 
base station and 

if there are more established connections than 
availabe number of time slots on each channel then 
monitoring the amount of inforrhation to be trans- 
mitted on each of the established connections from 

the serving base station, 

selecting one of the time slot allocation schemes in 
dependence of the amount of information to be 
transmitted on established connections from the 
base station to the served mobile stations; 
transmitting from the base station, on the first radio 
channel, during guard spaces, information on the 
multi frame time slot allocation scheme selected for 
the first and second radio channels, 
transmitting from the base station, on the first radio 
channel, during the time slots, speech information 
in accordance with the time slot allocation scheme 
selected; 

receiving in served mobile stations on the first 
radio channel, information on the time slot alloca- 
tion scheme selected, the speech information being 
received in accordance with the time slot allocation 
scheme selected, 

transmitting from the served mobile stations, on the 
second radio channel speech information in accor- 
dance with the multiframe time slot allocation 
scheme determined by the information in the guard 
spaces of the first radio channel, 
receiving in the base station, on the second radio 
channel, speech information in accordance with the 
multiframe time slot allocation scheme selected, 
else, if there not are more established connections 
than available number of time slots, each of the 
individual mobile stations served is allotted one 
time slot permanently on the radio channels. 

3. Method according to claim 1 and 2 in which 
method the information on the multiframe time slot 
allocation scheme selected, transmitted on the first 
radio channel during guard spaces, is protected by 
error correcting coding. 

4. Method according to claim 1 and 2, in which 
method the radio channels comprise three time 
slots per frame, the three time slots being dynam- 
ically allocated to four established connections in 
accordance with a selected multiframe time slot 
allocation scheme whereby the capacity is in- 
creased from three to four connections on the first 
and the second channels. 

5. Method according to claim 1 and 2 wherein a 
multiframe time slot allocation scheme is deter- 
mined for each possible speech activity case which 
can be detected when monitoring the amount of 



information to be transmitted on each of the estab- 
lished connections from the serving base station. 
6. An arrangement for dynamically allocating time 
slots in frames on radio channels to connections in 
5 a digital mobile radio system, the arrangement 
comprising: 
a base station; 

a plurality of mobile stations; 

a first radio channel, for transmitting information 
70 from the base station to mobile stations served by 
the base station and a second radio channel for 
transmitting information from the served mobile 
stations to the base station, the radio channels 
being divided into time slots grouped in frames: 
7S an apparatus for storing a plurality of multiframe 
time slot allocation schemes; 
a plurality of detection apparatus for detecting the 
speech activity on established connections; 
a switching apparatus for switching speech infor- 
20 mation, incoming to the base station, to time slots 
on the first radio channel; 

means for transmitting information from the base 
station to the served mobile stations on the first 
raidio channel; 

25 when there are more established connections on a 
radio channel than available numt)er of time slots 
per frame, the detection apparatus detects the 
speech activity on the established connections and 
a central processor In the base station selects one 

30 of the time slot allocation schemes in dependence 
on the speech activity detected, whereby during 
guard spaces, information on the multiframe time 
slot allocation scheme selected, is transmitted from 
the base station to the mobile stations served and 

35 during the time slots, speech Information in accor- 
dance with the time slot allocation is transmitted; 
an apparatus in each of the mobile stations for 
storing the multiframe time slot allocation schemes; 
an apparatus in each of the mobile stations for 

4o reading the information on the time slot scheme 
selected, transmitted from the base station during 
the guard spaces; 

an apparatus in each of the mobile stations for 
identifying the time slot allocation scheme select- 
45 ed, transmitted from the base station during the 
guard spaces; 

means for transmitting, from the served mobile 
stations to the base station, speech information in 
accordance with the multiframe time slot allocation 
50 scheme identified. 

7. An arrangement according to claim 6 wherein 
said apparatus for storing the multiframe time slot 
allocation schemes consists of read only memories 
(ROM). 
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@ The present invention relates to a cellular mobile 
radio system. Each cell includes a base station, a 
plurality of mobile stations and radio channels, for 
transmitted digital information between the base sta- 
tion and the mobile stations. More precisely the 
invention concern a method and an arrangement for 
dynamically allocating time slots to connections on 
the radio channels, in order to increase the capacity 
on the radio channels. The maximum number of 
simultaneous connections . on the radio channels will 
be more than the available number of time slots per 
frame. 



When there are more connections established 
on a first and a second radio channel than time slots 
per frame, the connections share the available time 
slots in accordance with a determined multiframe 
time slot allocation scheme known to the base sta- 
tion and the mobile stations. 

The base station is selecting one of the time slot 
allocation schemes . in dependence on the speech 
activity on the two radio channels. Information on the 
multifrarne lime slot allocation scheme selected, is 
trarismitted on the first radio channel, to the mobile 
stations, during guard spaces. 
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